The present study assessed the use of a geothermal hot spring water flow as an adaptation practice to improve subsistence crop production. The aim of this study is to contribute towards natural resource use and management as an adaptation measure to the problem of rainfall scarcity in subsistence production. Focus group discussions with 45 subsistence farmers were conducted in a community garden in which subsistence crops are grown and maintained through a hot spring irrigation system. The study results show that the farmers are aware that rainfall in Sagole community is becoming scarce. The scarcity of rainfall is impacting negatively on subsistence crop production which is characterised by poor productivity. However, the farmers developed an irrigation system downstream of the geothermal hot spring in which the water is farrowed to the garden to irrigate vegetables and fruits throughout the year.
INTRODUCTION
Many rural communities are referred to as natural resourcebased societies because they survive through self-provisioning food production mechanisms (Madzivhandila ) .
Their knowledge of the social and physical environment intercedes in the use and management of natural resources to adapt to the negative impacts of climate change (Banerjee ) . Indigenous irrigation systems, drought forecasting and preparedness, mixed cropping and food processing mechanisms are among key adaptation practices (Lebel ) acknowledged by the Intergovernmental Panel on Climate Change (IPCC ) that they could be helpful towards building adaptive capacity and resilience in the face of climate change.
The development of indigenous irrigation systems out of natural water resources is a major adaptation response to unpredictable rainfall. Davivongs et al. () report that this type of adaptation practice enables small-scale farmers to produce and secure food under unfavourable weather and climate conditions. The indigenous irrigation systems are the mitigation practices against drought where subsistence crops suffer from moisture stress (Chizovachii ; Maponya & Mpandeli ) . This observation corroborates Shrestha & Tiwari () that utilization of indigenous irrigation systems is a common climate change adaptive response in western Nepal, mostly initiated and developed by independent groups of local farmers.
In areas where there is scanty rainfall, subsistence farming is accomplished through an indigenous irrigation system to sustain a rain-fed agricultural system as a strategy to alleviate poverty and enhance food security (Musetha ) . Such indigenous irrigation systems are adapted to specific climatic conditions to sustain subsistence farming (Lebel ) . Nepalese indigenous irrigation systems involve diversion of water from the main source through indigenous This is an Open Access article distributed under the terms of the Creative Commons Attribution Licence (CC BY 4.0), which permits copying, adaptation and redistribution, provided the original work is properly cited technology structures directly to the agricultural fields (Uprety ). Sen et al. () support that in the northeast of India, indigenous irrigation systems are cultural and social tools to sustain society along a desired trajectory. The common small irrigation furrows in the SADC turned farmers into natural water resource managers seeking to increase crop water supply to sustain livelihood in the semiarid regions (Muzeregi & Muparanga ) . For example, the Chagga people of Tanzania rely on hill furrows' diversion irrigation system, which leads water out of the stream valleys to be used for arable crop irrigation (Tagseth ).
In the light of growing concerns about an increased change in climatic conditions in Vhembe District, a more complex approach, to examine subsistence crop production under extreme impacts of unpredictable rainfall and increased temperatures on subsistence production, is essential. The objective of this study was to explore subsistence farmers' perception of rainfall scarcity, its impact on subsistence farming and adaptation practices for sustainable production of subsistence crops to ensure consistent household food supply. The focus of this study is how the farmers, regarded as subsistence farmers, plant and maintain subsistence crops in a community garden for household consumption. 
METHODS

RESULTS
The farmers
Crop production is done by 45 farmers in a community garden, which is about 3 ha and well fenced to prevent intruding animals. The farmers were permanent residents 
Farmers' perception of rainfall scarcity
The first question asked was about the perception of rainfall.
The responses were that the last period of good rain in Sagole community was over 30 years ago and since that time rain has become unpredictable, and there is noticeable variation in its timing and availability. Forty-two participants said:
'Rain does not fall at the expected time. We are experiencing less rain, which comes late during the months of December and January. We used to have the first rainfall between September and November.'
Observations by 75% of participants were that:
'Generally the first rain falls after the agricultural season between October and December, followed by consistent fall, which marks the beginning of the ploughing season. Recently the first rain falls in late November to late December, and if by this time it has not fallen, we may not experience any rainfall for the year.'
All participants pointed to several factors as indications of rainfall variation in the community: Farmers' perceptions of the impact of rainfall scarcity on subsistence farming
All participants reported that farming in the community is rarely practised due to many years of rainfall insufficiency.
Thirty-five participants articulated:
'We do not receive adequate rainfall to enable us plant the crops in the home gardens and fields. The crops we plant do not do well because rainfall does not fall much.
Unreliable rainfall is adversely affecting crop yields, which are recently characterized by low production.'
Forty participants mentioned:
'It is difficult to plan and make agricultural decisions. We are unable to produce enough food from our gardens and fields. We only collect naturally growing vegetables in the gardens and fields.'
Food production under rainfall scarcity
The reasons provided for planting in the community garden were that:
'Despite the late coming and scarcity of rainfall in the area, we continue to plant and maintain the crops by using our indigenous irrigation system. The system derives water from the hot spring water down-flow. This supplies us with water to grow and maintain the crops. The water collected from the main eye of the spring (Figure 1 ) is used for household consumption. The spring flow is developed into three spas; one spa for men, another for women, which is used for bathing and washing, and lastly the private spa protected as a tourist attraction.'
Arrow A in Figure 1 shows the spring eye and Arrow B shows the collection point from which community members collect water for household consumption. Arrow C shows two pipes through which warm water is routed to the men, women and private spas. The spring water has a down-flow which, together with used water from the spas (Figure 1 ), gets collected into a livestock drinking pool, then flows into a sanddam developed to harvest the water for irrigation purpose.
Forty participants added:
'Water from the sand-dam is our main source of irrigation. From the dam it is transported through farrows and ditches to a community garden. The previous farmers have purposely planted a common river reed (Phragmites australis) to filter the water in the sand-dam. We are aware that water gets cleaned here by the reeds. The dirt is absorbed by the tiny roots of the reed. The water furrowed to the garden is purified and suitable for planting and maintenance of the crops.'
Participants reported on the irrigation system usage:
'The spring irrigation system supplies enough water required to grow and maintain the crops. We use more water when we plant and to maintain the crops. At the moment the water is flowing constantly and we have enough water for irrigation. When the spring water level drops, less water becomes available for irrigation. Water demand varies across the crops, but we use more water for planting and irrigation of vegetable than fruit crops.
We water the crops twice in a week during winter, and three to four times a week during summer. Bigger fruit crops are rarely irrigated. We do not have any knowledge about the amount of water we use daily or weekly for irrigation.'
When asked about the irrigation system management, they said:
'We have dug furrows in the garden to prevent water loss through run-off. We rely on a check-dam and spring eye to monitor availability of water in the sand-dam.'
This management strategy was further elaborated by 28 participants:
'The natural plant debris regularly blocks the spring down-flow at the end of the livestock drinking pool and thus affect the quantity of water flowing into the sanddam. Very often we collect garbage around the irrigation system to avoid blockage of the system.'
A further question was asked about the type of crops produced in the garden. Thirty-five participants said:
'The most dominant crops we grow are the nuts, pumpkin and melons. We grow these crops all year round. We have 
DISCUSSION
The farmers understand that there is change in the timing and availability of rainfall in the area. They observe that rainfall has become unpredictable and erratic, which has negatively impacted on rain-fed crop production. There is general agreement among the farmers that rainfall is delayed and has declined. Rainfall deterioration is con- Zimbabwe developed an irrigation scheme through harnessing water from a hot spring situated within a former safari farm in their area (Nsingo ) . Therefore, the hot springs, which are about 37 C used mostly for entertainment in the Nigerian Precambrian crystalline province and the Kitagata hot springs in Uganda, could be used for irrigation purpose to boost rain-fed farming (Kurowska & Schoeneich ) .
In Kenya's Olkaria area, the hot springs with varying temperatures from 22 C to 98 C could be used to develop irrigation systems as adaptation practices to unpredictable rainfall for the local pastoral peoples suffering from lack of water for domestic use and for the animals (Cataldi et al. ) .
CONCLUSION
The present study was conducted to examine subsistence farmers' perceptions of rainfall scarcity, how it impacts crop production, and their adaptation practices to rainfall scarcity to sustain subsistence crop production. The study shows that the farmers are aware of rainfall shortage,
